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CLAIMS 

1- A method for determining a velocity of ultrasound propagation in a drilling fluid in 
a downhole environment, comprising: 

- disposing a first ultrasound transducer (37) adjacent to a second 
ultrasound transducer (39) such that the front lace (37f) cf the first 
transducer (37) is oflset from the front face (39f) of Ue second 
ultrasound transducer (39) by a predetermined radial offiait distance 
(ADf). 

— emitting an ultrasound pulse into the drilling fluid in a borehole using 
the first ultrasound ttansducer(37); 

— detecting die ultrasound pulse after the ultrasound pulse has travelled 
through the drilling fluid a distance (d);and 

- determining the velocity of ultrasound propagation from die distance 
(d) and the travel time (t). 

2- The method according to claim 1, wherein the detecting the ultrasound pulse is 
performed with the first ultrasound transducer (37). 

3- The method according to claim 1, wherein the detecting the uiixasouid pulse is 
performed with the second ultrasound transducer (39). 

4- The method according to claim V wherein (he detecting the ultrasound pulse is 
performed with both the first and second ultrasound transducer. 

5~ The method according to claim 4 % further comprising determining a borehole 
diameter (D**) using the predetermined offset distance (ADf) and a difference in travel 
times (Tz - Ti) for the ultrasound pulse to be detected by the Erst ultrasound 
transducer (37) and the second ultrasound transducer (39). 

6- The method according to claim I, wherein the detecting the ultrasoind pulse is 
performed by the first ultrasound transducer (37), and wherein the method further 
comprises: 

emitting a second ultrasound puise into die drilling fluid in the 
borehole using the second ultrasound transducer (39); and 



PEP0313146 



ScMumbergcr Private 



Best Available Copy . . - . 

Bnpf .zei t:07/O3/2005 14:00 AMENDED SHEET ^ , p m 



f 

7-03-2005 mK 



01 45372010; 



7-Mar-05 14:00; 



f EP0313146 



detecting the second ultrasound pulse after the second ultrascund pulse 
has traveled through the drilling fluid a distance (c -t 2AD<) 
using the second ultrasound transducer (39). 

7- The method according to claim 6, wherein the ultrasound pulse and lie second 
ultrasound pulse are emitted simultaneously. 

The method according to any of claims 1 to 7 a wherein the drilling fluid is located 
in an annulus between a tool and a borehole wall. 

9- An apparatus for determining a velocity of ultrasound propagation in a drilling 
fluid in a downhole environment, comprising: 

a first ultrasound transducer (37) disposed on a tool; and 

a second ultrasound transducer (39) adjacent to said' first ultrasound 
transducer such that the front face (371) of the first transducer (37) is 
offset from the front face (39f) of the second ultrasound transducer 
(39) by a predetermined radial offset distance (ADf). 

circuitry (82) for controlling a timing of an ultrasound pulse 
transmitted by the first ultrasound transducer (37) and for measuring a 
time lapse between ultrasound transmission and detection after the 
ultrasound pulse has traveled a distance (d). 

10- The apparatus according to claim 9, wherein the first ultrasound transducer (37) 
and the second ultrasound transducer (39) are disposed on an outside susdace of the 
tool. 
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